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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To improve a contrast exclusive of the front surface and 
to suppress the occurrence of undesirable liquid crystal domains by 
combining a multidomain method and a high twist angle. 
CONSTITUTION: The twist angle F of a liquid crystal layer 60 is set 
at 90° <F<120° if the orientation of the liquid crystals in one pixel 
is divided and the plural liquid crystal domains exist therein. A 
voltage-transmittance curve is, therefore, steepened and the 
transmittance at the voltage of black display is lowered. This twist 
angle eventually acts to increase the contrast in driving with the low 
voltage to be used as an ordinary liquid crystal display device (of a 
note personal computer, etc.). A light shielding film 80 having, for 
example, a width of 1 5/zm is formed of chromium between a 
substrate 30 and color filters 70. The light shielding film 80 
eventually exists in the boundary parts between the two domains 
existing at the center of one pixel. The formation of the light 
shielding film 80 together with the black matrix disposed in order to 
prevent the light leakage from the parts exclusive of the effective 
parts of the pixels and the leak current by the photoinduction in 
active elements, such as thin-film transistors 42 is possible as well. 
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cis^is 2] *tie -«(D<s*ffiiiBii::> a < t i 

(J)8Z)i0.003ijmSindS 0.2 pmT'R^if 

# is 2 1 z im T^St IS* 

tulips] wi2m^a)j«a K^-rv<D*ti»»*€ai» 
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COO 033 
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COO 05] 

sprigs *ftfc m n<R i=««««i r 
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5>J:dtzttll*'Jaitfi^EST*Cfcfti|ga 

COO 06] 

ift^tftW^idlZ LT|BSif.O)^JErO)iiia^^tg<; 
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k tT*ffii*tl^15^JEro)5Bi»rDVh 7^ h^S< 

r^^dizftfflT^. 90* v^hriaMfiM 

ZTt&t&lzziyb?* K65®TT^d5, >>-r^hft^ 
^5<r^Ci:l=J:yiffilU^0)ziVh3^ btf&ST 
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T * Z £ iai=S»7rO)*S7<D5«flJ80)±# ff , 
h U v O * VtiJrtSS: T&ifc C i: tt£:*ttftra) U 

iiJUSES T * C fc 1= <fc -3 X It JlfiUE fti U . lEEiSiSttS 
COO 07] 

cxubm 

T. H l»SgMflfl(D5«««5n»iS©IWtB@IT»*. © 
1 IZjpT Jt3l=. 3fe«*>|IjMH#£tfi3 0, 3 1±|=3ft 

*m\zt& t- 4i ^ ti-^ifei 1=7 e dJifciefiiK s o , 

3 1, 5 2, 5 3^1ftl^»Dt\. Ctl"o<DS2jaiB$rBllZ*? 

e oir^s^enJjDT^^^iffilzsiSU^S^IslWQ o 

*J&3 0, 3 1 |I§itt Lfc^3fctJ5(D<l3fc«L 5 4, 5 5 |* 

avy-< 1 5iin^a)iH5t»(D^Tft^ 1 ett 

*mtemv\t*;4 4^1 oo* , 2ism 

5^9 O* , 6^5- Ufc. 

COO 08] 2tE^J5859Ja)«a^^@©ft©73i£li^O 

fflL 25 0*03 O^felJfesH Lf=* 0 QL&M&LtzG 

^5 0, 5 3 0)2?^lZ(J>^-7 tiV^^IZ^KST 
|Z<t^r^»^3 OOmJ/cm2 P3W U 7l/f/l/h 

£l2fr95i, 5 2 0)55^0)7 U^JWbftteft 5* T35 

±T0)3I^^SeiS]^S7U?JI/hft25^5 1 , 52 
65ie^t57 U*Jl/ hftS5^5 0, 5 3 fcttrfclT^Jzd 



0. 3 5 SS%^C;><^0^±^ZLI4792 (6 n= 0. 0 9 
7) SfcJSU ^V?^^^ft©<D©^tJ5. 1 urn 

*7*?9«ftJig>A n dli 0. 4 9u mfc L fc. 
^3fe^liBm^X55!G1220DU ((«3feJS9 9. 9 5%) ^fc 

[0 0 0 9] 3tcgi56wrtt. ®*rt<»fc«&o)sefai*[*}3 

\Zrri?Jlo\Z-mm (2 O O x 100 u m) F*!Ttt— "70) 

vi=J:»'J^iz2^s»j^^rt>^ sitrmre 

1, 6 3\t±m&\x® <nttfa?5fo&7riT. e 
1 o)^eptt^eP(J)^feil^ft^^/)ii:±''J. 7U*Jt/h 

ttr^T 6 2, 6 4iiTStJ515fSf(D$SA^ J ? : a)iafei7^iS] 
6 4 0)^PIJ^Pd)7^fSHl»ft^ : ?-6^J:y> 

#ie£alir*fc<Dfl)7 U*n>hfttt#*l::'h*L*£fc« 
^T. ^SepftOB$0)^ft^ : F(J)i± , '^iSitt^i7U^Jl/ 
hft^^r^i?j<j)»fl«^<Dii:±y*tfei7^^ l 'J. =t*\ 

[00 10] ^-f^^1^90 4 ,M1 5$90 

* 6^o- iz ur=ttg?W0)5RAa^KSa)J:T 
7j isjo) □ y h 5 ^ h M tt«r ^ tm 4 a) J: d 

\ZtZZ>. Iffir3Vh7^h/)i1 OOIC^^S (26:1? 
35CW5.2 0V, hk©^j5.3 0V) r tl f 8 1\ <J)INJ$ O 

ttr&HtST LXl*%t)K *SgffiW<J)ti^ JiTTJifi]© 
ft«;40* rfca Vh^^h 35WJ:k+^eftS^ti 

afc, ttS«T5. 30 VJU±<J)^H^epJjOT<&i: 

ut u*5%£ l/=±ieiu^cj) k ytt*mtemx\t± 

<pg^^r. =JVh7^h5lU±rP60IJ5HL^l\«5lS 

coo 1 1 ] (tt&ffj) mzxv* x^n 1 4^9 o 

• , M1 5^9 0* , INS 1 5^0* II U fttliSM 

Coo 1 2] (|gsefiiJ2) 2is:se]5fiWa))fta^^SliEl 

2rv^7 1 4^9 s* , mm 1 5^9 o* , mm 

16^2.5* tU fftfl)^!l^i?Jl tm&\zL 
tz. IE£i73Vh77M 0 0|:^fS5.2 5 V7? 
±T*fo- 2 0* h-7^H OOfiLtfctt 

y, IT^OftSMO* rtili Vh77,h 2 01U± 

3V h7*h5lUJ:r&fiiPIHii t« 
COO 1 3] (3156^3) 2t£||S6Wa)^ft^$?Sti[S] 
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tsfammmz 40* wravh^^hsojuit^^ 

ttfSfflrs. 30 vw±o)jSJE££PiHjT*i:U* L 
tt*£Lfc« L< ^3 0)^^-f 

r«±<ie* Ltt6>-Dfc. uvh7*h5Ju±r$BsflJS: 

COO 1 4] (Xffiffl4) «X]»J(j)3ftA^nSSSttg| 

2n-f7 ^145120* , £|£1 5£90* , ftjg 
1 6^1 5* fcU ttCDAftttXXWl fcPlSlZLfc* 

*l6l<DftJR* 40* JUi*i?3Vh7^h 1 OJ5Ltfc«-D 

<. UMTS. 3 O VJU±<D*J£«ittlT*fcLttL 
tf3g£Lfc^2 IX ^30)M^^f Vtt*X«Sffl 

l5LttL*«Hltt±T, «*Air*4 0* tt±*y, JE 
ttf?ft 5^ T *» AXn%»8 «** C fc # r 5fc. 
COO 1 5] (X«fl5) *X»«Ttt^P^«8*L 

fclZJiy, ®*l*3(D5«fi<DfiEfatt®5H^T J:3lZ-® 
3?r*]0)z:70)F vi=Jry±TI=2^8aufc. 

^ r 6 1 , 6 3 tt±»fiig» <J)5» (DSe^I^fPl £if> 

r. s 1 (D^eptt^fno^i&iizjeiA^di^ y. 7U 

^UfhftWTacfc^inT, esttjRAaTtfKlSlI* 
8HZ*»7VnT6 2, 6 4|*T£tJ5i**0);fcA£ : FO)fie 

±y, 7U^jirh-A«.Lri^c2:«9r. 6 2tt;^ 

A&WEfa l*T* 0)0)7 J!/ h AI*#WIZ<J* * li 

u^jif mts«t *fljo>5««d^o)Aiy*6iT«a 

ffcttfcJdi, tt£!ftftl*X8B«ll kH«IZLfc* 
COO i 6] IEBdT-3 Vh77h i OOlZ#£^JE5. 
1 5 Vr±T73feJi 2 0* Wrt73Vh7^MOO 

Wfc*SttSS*l*tt<. tt««"CS-3 0 VJU±<MJ£ 

«Pftor*.t U<.u*R£LfcM l< ttit&3QM 

Fy^VUX»«Ttt&<»£Ltt^-3^ 3Vh7 
* h9JU±TIHPI£ls Lttt»«Btt±T. * 

COO 1 7 j C3gjfei9J6) *XaSfflO)j*A3^»SttT 

ei=q%r«ift. «jtffeL*i*x:»iH5 @ i 

rEfaK®7U*Jbhft»#5 0, 5 3 0)*$£lzBj£fb 



5 20)3?£IZBi£ft¥t±$5?RN- i ooe^epWIiJ^J 
m& Ltz. i80ti 0&m& U Xttffit 1 fcH«lzg| 
2|z^r^5lZ7 b:V0«I*f7l\ EfMt1S7U*Jl/ 

KMP£5 0, 5 3 0)3# 0)7 U*Hrhfctf*J 1.9* 

IZ, EA]R3;7L?JthfWa5 1, 52<J)W7l/ 
*U>hfttf**>6. 8* iZfcofc* -»S#<0±§^tt2x 

*5g«5«rttsififcffl5t{2i«iz»s<j)ia&i 
tt H s izisr J: 5 -25*1*10)- 70) F * viz <£ y ± 
TlZ2#S'J**\*« 
COO 1 8] DEEHT3 Vh77 h 1 0 0lz£*«E±5. 
15 V?1T*6»20* ttrt?3Vh77M0 0 

JU±fc«y, j:T*iqio)ftjSi 4 0* rfeavh7^K 

3'0tt±4HMT&fc # tt*fifl)3Vh77H4tt» 
«fc*Stt3B*tttt<. tk««T5. 30 V«±0)^S 
SepJfflTSi: U«UKB£Lfc«L<«l«3©«A 
H^-f Vtt*XM«Ttt^< 56* Uttd 1 -3 fc. 3Vh7 

4 0* U±»y. £tA!PA£B?*«A£^RS£@* 
CfctfrSfc. 

Coo 1 9] (SIBei9J7) :*XffiM0)»A£inSt£l*T 
ei»MH*. Wjrtfii^ttXfifiWefcRiax 1 **. ae 

rSEfa&fl57 Ufll/hft^50, 53 0)*S#£EIZB 
j*ffc¥tt*!R n- 1 0 08££pffilirau 1 sotse 

ttjdiLfc* aizBeiwa^u^jifhw^si, 52a) 
««izQ*ftw±«aRN- i oo e^PBuiicty^^u 

fc* 1 8 0T!3 4MftdjU XMM 1 kmmmzlZTTsT 

5 0, 5 3 0)^*0)7 U^l/h-ft6>£) 1- 9* II, ffifei 
]!)Sfc)6.8* tZ^^fc. ~®j#0)7V:^*tt2x 1nmrS 

AXMwriiXMWstisieizjaAdJiasittssiz 
^ r «t a <c- o)- ^ o) h ^ viz «t y ±tiz 2 * 

COO 20] lESra Vh77> h 1 0 0|Z^^>^J±5. 

2 0 Vr±T75fel=: 20* ttrtT:VK77HO0 

ti±t<ty, ±T75JfeaO)fta2: 4 0* rfe3Vh77h 

3 0AUt£*f*-e*fc. fe**»io)avh7^Mitt« 
«t**tta*tttt<. hts*i9Jr5-3o vju±o)^/± 

H^-f VI«XMSiW7tt±<»aiU<£d > -3fc. 3Vh7 
* h 5 JSLtTHSPIfiii U<£L*ffi(Sli±T, &&*l&ir* 

4 0* fcLtfcy. £tftl?ft%€r^»A^KS%f»^ 

cfcflsrsfc. 

Coo 2 1 ] (XSBMB) *X35fiWO)$RA*ir«iSliT 

5 o *c 3 o l fc. se j^k nts* «t«s u 

Xn«i ^Pl^l^S 2H^Tot 31Z5 tV^S^fT 
lv ±TS*fi^^-e^t(i!7izj^rJ:dlzEiSiKS;7 
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«7U*lthW*30 f 53 <7USMrhM*i.2 

IZ-GIj^ (SOOx 1 O O u nn) r*in*&&<J> -<v 
l=«fcy*38i]*h*u imr^r^epe 1 , 6 3, e 
3, e 7|*J:S«r>fi1»<D»Aa^©Eto*ta*»p3\ S 

7U*JUI****T*£fc*Snl"« 63, 6 7|* 
HCk^ST. H8l:*ttTffy0 2, 64, 6 6, 6 

sttTstfiifiw^saA^^^KihrtitaSmU 6 4, 6 
eafcfPttfcep^taiiaAS^tfaJty. 

r. BE3MiDBi<D»A£^0>&-ty*6ittiS , 7 l'^^ 
snTHmc. DttfWA, DlZttNT* 

[0022] lEErnvh^M ooiz^^^Ss. 
30 vriT^^i^o* rfcuvh7J*h3 

fc^tttMUittft^fc. uvh^hsfcLkTKiPIK 
K.Utt*MHI*±T, fe^75t&r^4 0* w±»y. £ 

coo 23] exams) *x»w<DWA**««afl>« 

O, 3 1±l3WttM40, 4 165^3*^318 3 

o, 3 i a)*«i=*ft*=hflbfctfii o. iiOTea*ti 

♦ifcElMtSO, 5 1, 5 2, 5 3dSKI*fc*W 

M«*n*T£ttWlBT , »*. 12, i3ttSffi30, 3 1 
l=Ktt Lfc«3teffii<Dffi3fc». 5 4, 55ttS«30J:i: 
RSEGaRi::. 56, S7tt«S3Ui:»*EfiiR!: 
MUfc^idv^fl)7isVf**i c^epo^fatf^ev^ 

*|&|) , 1 4|*«AJf *VVf*»*ft. 1 5li-T?0)ifl3fe 
«|(D35£TftJa. 1 6ttffl*tt1 2fc?t:V^lfel54<D 

451 OO* , 5^90* , 6^5- fcL 

[00 2 4] *MlWd)»A*^»aQfl»fri£l*fc© 

kasyrs*. EisiiKttQafc*«*RN-4 22«fE 

HU 2 5 or 3 O^feltfcrfT** £l<DEl6lSLtl=-ii 
/2MHDBfc**fl* 100ymd)^rVl/7 



KMP£5l|=l*Bi O0)5 4<D*l&l=3kfV^»it 
U B90)TWfifl«liKtB7U*JlKft»«33i:tt 
B1 Ofl)5 5fl)«7eV9M«»T« 7 

dirr*. B9(D±s«so)EftiRi5:7U*'i'^«* s 

oirttBi ofl)S 6©*W3 7t:VWlU [*I9<dT 

fl>*i&iz7ifv^aa*BL7. kmjkdsi t53 

tf, Eift«<DS0i:S2 6WiSiT*J:3l=tftAT*. fl 
aBWAnSBUTV-iWWTBBU jftASftALT 

r&Jiunoa wfu^yt* - h^o. 3 5tt% 

£.€-><Jl/9t±$JZLI47$2 CA n o O. O 9 7 ) %£Jfl U 

&Jf 0)A n d 1*0. 4 9 pmfcl^ MfittSJWI 
&IG12200U (ffl&®93. 9596) ^fefELfc. 
[00 25] *X««rtt- E*i*]d>s*A<nEiSittl»n 
1 liir^r J:dl=-flB* (2 x nm.) rtrli— H 
vli<ty±Tli2^S'J*nrt^» ^tt^re i, e 
3i*i:»BMio>»AOT«>Kfc^**u ^eno)75 
AI3KA3? #A±y. 7WfAhM«*« ^« |z 

A»^r5 2 f 6 4ttTstJsoi5<a)^A^^'<j)ga^ 

*lh«%U $W<D*lM=«A**tfA±y. 

h«*uri>5* *ffepjia«<D»Ad^o)A±y**o 

COO 26] lEffir^ Vb7^ h 1 OOl=tt**E3. 

1 vTiT*ft« 20* Wi*jra v^7h 1 oott 

±fc#y, ±T75fejO)ft®- ^ O* Tfe3Vh77h3 

5 iU±i:&S m&©3Vh77httlt««l 
k*Stt3E*tttt<» ifc»Mr5. 3 0 vPi±<D^££ 
ep&QT* kltt Utt»£.Ufc« L< ttL«3 OsftA K 

o* u±fty. itaBftwiT*aA«-ifiiRa«»*c 

COO 27 3 (SgfififfJi p) *XMW<D38A**i«BBtt 

[ O 0 2 8] © 1 2 |£fc^ftffl<a&A£^©<fiftJrffi0 
TJ&y, **M«0>»A*5r>«iB0)WiJrt^^» 
Sk*tt*j£ttffl*tSl 0fc*W3 0BI=tt*l«fi2 0 
M2B*ft*A7ft*. tttlS«R2 0ltandAiO.5 

6 umfcO.5 0 u m<D- tlSf*^ Utl- ^ 7 

n d ftiO. 5 6u m<J)7 < ;b ^(aJlZ^^M W 
T** fill 3ttffi3WR<D«3tettt7t:V^rhifce«M 
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¥»2 2|J-T>0)5e>^l6Q C^o^faAi^fciV? 
^faj) cda^ HI/*ocd:5iqJ*: 90* 0>ftjg£#T<£ 3lz 
ifiSL*:. *3Mf?J"m*>W;*hftl 4£i oo* , ft 
« 1 5^9 0* , ftj£ 1 6^5* 
COO 2 9] H?3VK7^h 1 ooiztf^JEI* 

/z* 5.05VT±T^tei3t 2 o* JUrtr zjvh5* h i o 
ofiUbfcttfrj. ±T^fe](r>^ = 4 o* rfczivh^;* 

liLttt*«IBtt±T. ££7*feir* 4 o' fiLbfty. /r 
C 0 O 3 o] (£ffi0J 1 1 ) *£2Cin<ftffA*jpK£l£ 

5 fc«tt*Allttfcffi1 0 J:£tfii3 0G3II=&fHtii2 

o, i ^stjs3 ngii=&4B£tiS2 1 #ks$*i 

^Sr&'S* ftt§Stfi2 0, 2 1 n dftiO.OSu 
m t 0. 0 8 wmO)-tt|Sf*^Uft-^*- h7 -f Jl/A 

f8MO)3fe*tttu)lHli»^rgiT»*, &testl5 2 0 

^»2 3tt7e>(?*ft33 fc^n?^jS5^r^ctaiz 

ESUfc. *MWrttV-f *hftl 4£i io\ ft 

& 1 5 £9 O* , ftjg 16^1 O* V&%. 
COO 3 23 ISTZJVK^^h 1 OOlZ^^JEIi 

5.3o vi=*y, £<D«tJEr±T7jfaa>ftj£* 4o* 
5 AUbTHnJSIs LttltOBttJ:T, fe^tfrfar = 4 o 

COO 3 33 (SI»6iJ12) *£ffifflO)«A5;7%£fil2 
C 0 0 3 4] *^MWO)5«a^^Sa)»J5tl^1 SIZ 
afe^|Zi&^^^JS3 0_t|ZJ4^S4 0fti^jsH^ 

*u £tfi3 1 lztt#il*Ci: iZEPfto^S^ziv hp- Ji, 

r ? ^ -r 4 2 % mm*& 4 1 izjg m t 

rt>^ H^V3J!±tf*fSlg]gfr9 1, ^S&tfff^iEfl* 

IS(3]S&9 2, (§1»9 1, 9 2|Z$«jaift^ 7=-5ft^a 

s =s mi § r iffi^ s jffi 9 3 ai r * ♦ 
@t53o, 3 1 (Dftmz^ti^tim&mi o, iid5@e 

^S^^JlZttf-tl-ftl-^iailZ^fciVCT* 
ftfcSflajBSSO, 5 1, 5 2, 5 3/)5gr|^»otl. Ctl6 
CDSe^rallZ^^^^^^S^e 06i«^?^^«fiJii: 

C00353 ^^Mfifjrtt. wi=±T*i&o)aifftd5j2: 
J: y «5S r <»& sss iz# ^> 
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